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Description 



10 



and elongation resistance, and for ease^^^^^^^^ 

.0 have the propeny ot heing torn und" 0 "^)' ''^ '^^^ ^'^ ^'^ ^^^"'^^ 

.si^a—l™^^^^^^ 

.at^sx^^s:;;:^;;^^^^^^^^^^^ 

or its derivative and 0 ,0 50 n.ole % of units of norbomene or its derivative ''-'^n'tsottetracyclododecene 

Japanese Laid-Open Patent Publication No. 16S70B/Io=5 disclose.! a raoH^m , 
cosity, measured in decalin an 35 "C of 0 5 to 10 rii/ntn^ .1 ! f "polymer having an intrinsic vis- 

the following formula ^ composed of ethylene and a compound represented by 



20 




25 



30 



atom. 



Wherein R, and R, are identical or different and each represents a hydrogen atom, an alky, group or a halogen 

The mole ratio of ethylene to the above compound being from 10 90 to 90' in "^ho ..... ^ . u 
mainly constituting structural units of the following formula compound o! the above formula 




formula 



Japanese Laid-Open Patent Publication No. 223013/1933 disclosp^; ^ r 

lula oiscioses a polymer of a compound of the following 



45 




or a copolymer of the above compound and ethylene, the mole ratio of ethylene to iho rnmno. .oh ,k . . 



50 



55 




said polymer or copolymer having an intrinsic viscosity, measured in toluene at 25 oQ of 0 005 to 20 dl/n 
Japanese Laid-Open Patent Publication No. 243111/19=^3 is a oolvmpr nf I ^ ? 

t/ 1 IS a polymer of a compound of the following formula 




2 
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or a copolymer of the compound of the above formula with Gthuipnc* .K . - • 




10 



said polymer or copolymer having an intrinsic viscosity measured in min. , o- «^ 

Japanese Laid-Open Patent Publication No. 30Sumo% ^^^^^^ ^"^^^ »° ^0 dl/g. 

pound of the following formula aiscioses a random copolymer of ethylene with a com- 



20 




25 




Japanese Laid-Open Patent Publication No. lesSOT/iogg ciisciosp<; ^ r=,nHor« 
and a compound of the following formula ci'scioses a random copolymer composed of ethylene 



-to 




so 



55 
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None of these patent documents describe sheets or films of thesp nn\um^r. 
on gas-barrier propeny. polymers or copolymers, and describe anything 

The present invention seeks to provide a sheet or a film havina exrpiiont ^i^^^..- 
»5 and ease of tear. ^ excellent elongation resistance, gas-barrier property 

The present invention thus provides a sheet or a film formed of an intimate mixture of: 

fol" a " ^''''^''^ ^'"^-^^^"^^ ^^'^--^ ^--^ - one cyc.o-olefin of 

20 




(I) 



35 



40 



wherein n is 0 or a positive integer 

ZV:lon 7,::^ ^ ^^logen o. an a,lp.a.,c. a.o.a.ic o. a.lcycllc 

borJe^' °' ^" ^"^'"^"^ 3^°^^^ -S^'^- ca,bon a.o.s .o which they are 



50 



55 



ring-opened copolymers derived from the cyclo-olefins of formula n\ hwHr^^««-,r 

copolymers ar,d addition polymers of ,he cyclo-diefins o( o^m^a (I iah eS^^^^ °l '''' °' 

an intrinsic viscosity (n), measured in decalin a. , 35-C S^O ,o\o dra^d T ''""^ 

70=^0: and ^ ^ softening temperature of at least 

(B) at least one crosslinked polymer selected from (^ \ a fioviKi^. - . 

in component (A) and which has an intrinsic viscosity, measured in decalin at 1 nf o ni i n hL , ^ . 

copolymers formed .rom .sobutylene and flexible copolymers formed from isobuty.ene and conjugated dlenes 

The above sheet or film has excellent elongation resistance, gas-barrier propeny and ease of tear 

The above sheets or films have excellent gas-barrier properties characLized'by hav'g ,°owerpermeability of 



4 
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gases such as oxygen and carbon dioxide gas than conventional films ■ 

Accordingly, by using the sheet or film of this invention as a packaoino materipi f^c i 
lor a longer period of time. PacKaging nnaterial..foods. for example, can be stored 

Futhermore the sheet or film of the invention has Pifrplipm 
film 0, .his invention has a high elasticity mod Ts aS a Tofel a ifn aTb "^^^ '^^ - 

deformed only to a limited extent unlike'conventionanitis^ d S J btortc a^^^^^^^^^ ' " 

Fuahermore. the sheet or film of this invention has excellen easr^l^I no and .1^'' ? 
material, the package can be easily opened ^' ^"^ "'^^ ^ packaging 

desc^ed'"' " With this invention wil, now be funher 



cvclo-Olefins 



20 



25 



deriv^d^ro'mt:tcK^^^^^^^ °' ? -'--d fror. ring.pened polymers 

hydrogenationprcJucts oUafd 01 re ^'Z °' O- 

ethylene. po'ymers. and addition polymers of the cycloolefins of formula (I) with 

These cyclo-olefin polymers may be used singly or in combination 

The hydrocarbon groups may include alkyi groups, alkenyl qrouos cvcloalkvi nrr„,nc !' , 
and alkylaryl groups. ^ ^ ^ • '=y'='°2»<yl groups, aryl groups, aralkyi groups. 

The alkyl groups may be linear or branched, and preferably have l to 20 carbon atoms 
alkylaryl groups are groups of formula ^ 9'°"^- ^"^'"P'"" °' P^^'^"^^ aryl and 



40 



so 




wherein p is 0 or an integer of at least l Dreferablu n i nr o- 
Two of R9 and R^2 particularly adioinina R9 and RIO nr mi Di 2 . . 



55 
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lu- 





ol. 



10 




or 



20 



25 




or po,y=y=,?c gro'up which .ay include T.ZTon.T^^^^^^^^^ tZlTS^ '7 'T'-' 

3.0.3 ,0 Which ,hey are bonded, an a.Kylidene group'; an n, isTor a poIiS Iger ' " 

are ^dror^RrrS™^ ^^^^^^ ' ^ '^^ - which RS ^nd R^o 

hydrSn air.;! luch a^' °' '"'"^ '° ^'^^^^ - ^^^^ all o. ,o Rae a.e 



and 




(m = 0) 



(m=l ) 
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(m=2) 

orouI^lTr^'w ^""^ represented by the above formula having Ri3 to R26 
groups may be substituted by an alkyl group such as methyl ^ m to H 

whicMhrarVllr^r r ^-up together with the carbon atoms to 

ester groX^ '"^"'^^^ ^"^^^ -bst.tuted by a substituent such as an 

cyclo-olefins of formula (11) 
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(II) 



20 



wherein R' lo R4, RU ,o R26 and m are as defined above and 0 i 

A group of cyclo-otefins o( formula (ll-a) 



25 



30 



35 



50 




(Il-a) 



wherein RMoR^ Rii Ri2 R3iinP39 „ „ 
•orm a direc, bond or an a.KWene gj;" a;ingVro a^Io^a^ " " -V .ooe.her 

Formula (ll-a) corresponds .o Lrnula (1) in which n! o and - R o °' '"^"^"'^ O- 

the aryl group o( the alkylaryl group. °' " correspond to groups exerriplified above as 

Examples o( the cyclo-olefins of formula (I ) include 

bicyclo[2.2. 1 lhept-2-ene derivatives 

letracycl o[4.4.0.l2.5.i'.to,.3.dodecene derivatives 

neptacyclo-5-eicosene derivatives. 
hepiacyclo-5-heneicosene derivatives 
t^icyclo[4.3.0.l2.5|.3.decene derivatives. 
lncyclo[4.3.o.i2.5j.3.undecene derivatives. 
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pentacyclo[6.5, 1 , 1 3.6,o2.7,o9-i 3).4.penta-decene derivatives, 
penlacyclopentadecadiene derivatives, 
pentacyclo[4.7,o,l2Soe.i3i9.i2j.3.pen,a.decene derivatives 
heptacyclo[7.8.0,l3.6,o2.7,i,o.i7.oi...6,i,2.,s,.4.eicosene derivatives and 
nonacyclo|9j0j.i^7o3.8o2.,o.oi2^i,l,3.2o.oi4.,9.i,5.,e).5.pen,acoserie derivatives. 

Thus, in compounds ol formula [I], each o( R' to R'2 may. independently, represent a linear or branched C,.C,„ 
alky group, a cyctohexyl group or an optionally substituted phenyl group; or either or R'O, together w^h ehher R'? 
or R 2 orm, w..h the carbon atoms to wh.ch .hey are attached, a monocyclic or polycyclic hydroca bon group oSally 
substituted by a C.-Ce alkyi group and containing from 5 to 20 carbon atoms in the cyclic system ^ 
Typically the linear or branched C.-C,, alkyI group is a C,.C,s. preferably a C,.C,o. more preferably a C, -C- alkyI 



group, 



Specific Examples of cyclo-oleflns of formula (I) are given below. 
(1) bicvclof2.2.1]heDt-2-ene derivatives such as 




bicyclo[2,2,l]hept-2- 
ene 




CH- 



6-rnethylbicyclo [2 ,2 ,1] 
hept-2-ene 



5 , 6-dimethylbicyclo- 
f2 ,2 rl] hept-2-ene 




l-raethylbicyclo- 
12,2,1] hept-2-ene 



6-ethylbicyclo-- 
12,2,1] hept-2-ene 



6-n-butylbicyclo- 
[2,2,1] hept-2-ene 



6-isobutylbicyclo- 
t2,2,l]hept-2-ene 



7-niethylbicyclo[2 ,2,1] 
hept"2-ene 
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'2) Ietracyclof4.4,0ii.si7..o,.3.^^,,,„,, „ ^^^^ 

CH3 

CH3 

15 
20 
25 
30 
35 
40 
45 
50 



tetracyclo[4,4 rO ^^7,10j 
3-dodecene 



5,10-diraethyltetracyclo- 

u,4,oa^'^a^'^^]^3- 

dodecene 
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CH3 CH3 




CH3 CH3 





CH3 CH3 




CH3 



CH3 CH3 





CR3 CH3 




2,10-dimethyltetracyclo- 

14, 4,0,1^'^, l^'^°)-3- 
dodecane 



11 ,12-diraethyltetracyclo- 
f4,4,0,l^'^,l'''^°]-3- 
dodecane 



2,7,9-triinethyltetracyclo- 

U,4,0a^'5,l'^'^°]-3- 
dodecene 



9-ethyl-2 ,7-di^lethyltetra- 
cyclof4,4,0,l^'5 
3-dodecene 



9-isobutyl-2 ,7-diraethyl- 
tetracyclo[4,4,0 ,1^'^, 
1 ' 1 -3-dodecene 



9 fll ,12- triraethyltetra- 
cyclo[4,4,0,l^'^,l^'■'■°: 
3-dodecene 



2H5 9-ethyl-ll,12-dimethyl- 
tetracyclo[4,4,0 ,1^'^, 



l^'^^]-3 -dodece 



ne 



CH3 9-isobutyl-ll,12-diraethyl- 
yy'jY-CHjCH tetracyclo(4,4,0,l2'5^ 

'^/^ CH3 l'^'^°]-3-dodecene 



10 







EP 0 384 694 B1 : ' 

CH3 5'2'9,10-tetramethyl- 
J-3-dodecene 

8-methyltetracyclo- 
[4 4,0,l2'^i7a0j 
"3 aodecene 

8-ethyltetracyclo- 
'-2"5 aodecene 

8-propyltetracyclo- 
t4,4,0,l2'5^l7,l0j_3_ 

3 n dodecene 

fAr^l 8-hexyltetracyclo- 
6"l3 aodecene 

8-stearyltetracyclo- 
18"37 aodecene 

8,9-diraethyltetra- 
cyclof4,4,0,l2'5 7,10, 
CH3 3-dodecene 

8-methyl-9-ethyltetra- 
cyclo(4,4 ,0,l2'5^j7,10j 
3-dodecene 

8-chlorotetracyclo- 
I4,4,0,l2'5^l7,10j_3_ 
dodecene 

S-bronotetracyclo- 
\^ ^'»,4,0a2'5^l"7,l0j_3_ 
dodecene 

8-fluorotetracyclo- 
^ ]4,4,0,l2'5,i7aOj_3_ 

^ dodecene 






:H3 
2^5 



CI 
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ci 





15 



CH3 

CH^CH 
CH-, 



8/9-dichlorotetracyclo-- 
dodecene 

8-cyclohexyltetracyclo- 
dodecene 

8-isobutyltetracyclo- 

^4,4,0,l^'^a^'^^]-3. 
dodecene 



20 



25 




4H9 




HCH- 



8-butyltetracyclo- 
dodecene 

8-ethylidenetetracyclo- 

f4, 4,0,1^'^, l^'^^]-3- 
dodecene 




,CH. 



CHCH. 



8-ethylidene-9-methyltetra- 

cyclo[4, 4,0,1^'^,!'^'^^)- 
3-dodecene 



35 




HCH^ 



8-ethylidene-9-ethyltetra- 

cyclo(4, 4,0,1^'^, 1^'-^°]- 
3-dodecene 



-iS 




CHCCH^)^ 



CHCH- 




50 



HCH- 



8-ethylidene-9-isopropyl- 
tetracyclo(4,4 ,0,1^'^ 
^ J~J-aodecene 



8-ethylidene"9-butyltetra- 

cyclo[4,4,oa^'^,l'^'-^°)- 
3-dodecene 




CHCH2CH3 



8-n-propylidenetetra- 
cyclo[4 ,4 ,0 
3-dodecene 
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^ 2 3 J J-aodecene 

■ 'C2"5 8-n- 




Propylidene-9-ethyl- 
acyclo[4,i 

2-"3 i-'^°]-3-dodecene 



-etracyclo[4,4,0,l2'5 




CH(CH3)2 8-n-propyiidene-9-iso- 

propyitetacyclo[4,4,0,l2'5 
CHCH,CH3 l''^°3-3-dodecene 



30 



So 




^4^9 8-n- 



Propylidene-9-butyl- 



tetracyclo[4,4,0,l^'5 
CHCe,CH3 l^'^°l-3-dodec.n ' 



„ 

?5 2''"3 ■■■ ^~3-dodecene 



8- 






isopropyiidene-tetra- 

cyclor4,4,0,l2'5 I'^'iOi 
"C-CH, 3-dodecene 

I -5 

CH 

®"^^°P'^°Pylidene-9-methyl. 
-CH3 '^^^racyclo[4,4,0a2'5^ 

^ ' 1-3-dodecene 

8-isopropylidene-9-ethyl- 
tetracyclo(4,4,0,l2'5 

J-J-dodecene 



CH 



3 




H (053)2 



8-isopropyiidene-9-iso- 
J-3-dodecene 



in 
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.C4H9 



8-i 



isopropylidene-9-butyl- 



I tetracyclot4,4,0a2'^ 
^ ^ J-3-dodecene 



CH. 



10 



(3)hexacvclof5.6.l.i3.6.„o..3.Q2.7n9.i.p...,._..,.,.,,, ^^.^^^ 



ives such as 



IS 



20 



25 





hexacyclo[6,6,l,l^'^, 
J J-4-hepta- 



decene 



12-methylhexacyclo[6,6, 
1 13,6^,10,13^^2,7^^9,14^. 

4-heptadecene 



30 





2«5 



CH^CH 
CH-, 



l2-ethylhexacyclo[6,6, 

ia^'^ll0a3^Q2,7^Q9,143. 

4-heptadecene 



l2-isobutylhexacyclol6,6, 
ia3'^il0,13^„2,7^Q9,l4^. 

4-heptadecene 



45 



so 




'3 CH3 

«)octaevclofa a 0.12.9 -,4.7 ,n.i8 ,1^1.^,0 r^.., . 



1 ,6,10-trimethyl-l2-iso- 
butylhexacyclo[6,6,l,l3'6 

110-13 2,7 .9,14, ' 

^ J-4-hepta- 



decene 

^1-5-docosen p derivativp<; such as 




octacyclo[8,8,0a^'^ l"^'*^ 
5-docosene 
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CH3 15- 



J-5-docosene 



o3'8q12,17 




l5-ethtyloctacyclor8,8,0, 

l;'^l4'^ln,l8 13,16 %, 



] ~5-docosene 

(5) Denlacvclof6.fi 1 i 3.6 n2.7 p9 , . _^ . 

■ " ■""'••M - he xadecPnPrion.,-,,..r- such as 




J-4-hexadecene 



CH3 CH3 






1.3-diiDethylpentacyclo- 
f6,6 l,i3'S,o2'^o9'l4j 
nexadecene 



^ '^"^iraethylpentacyclo- 
nexadecene 



CH3 CH3 




15,16-dimethylpentacyclo- 
fS,6,l,l^'^.o2'7 n9a4, 
icene 



nexadec 




icosene 




heptacyclo[8,7,0,l2'9 ,4,7 
neneicosene 
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^^'^^^^^^^5^^^ such as 




tricyclof4,3,0,l2'5j^3^^ 



aecene 



10 



15 




20 



'3 



'ves such as 




25 



JO 

CH3 



35 



tricyclof4,4,0,l2'5, . 
undecen° 




i such as 




P|ntacyclof6,5,l,i3'6 o2,7, 
J-4-pentadecene 



CH3 CH, 




50 ^ ^ decene ' ■'-''-penta- 



55 
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CH3 




CH3 



CH3 CH3 




1,6 djn,ethylpentacyclol6,5, 
decene J-4-penta- 



l4,15-dxnethylpentacyclo(6,5, 
decene ' ^"^-penta- 



(10) diene compQunHQ crrrh 33 




pentacyclo[6,5a,l^'^o2'7 
J-4a0-pentadecadiene 



(n)pemacvclof4.7.0 ^2.s,o^.u ,9.,2,.....„..,....^,. . 



such as 




pentacyclot4,7,0,l^'^,0^'^3 
J- J-3-pentadecene 




CH 



3 "ethyl-substituted penta- 

cyclo[4,7,0,l^'^ oS'13 
,9,12, - 

J- ^--i-pentadecene 

(12) heoiacvclof? fl n i3.s n2 7 iio.i? nii.is , 12 15, > ^- 

heptacyclo[7,8,0,l-^'^ q2'7 
ll0,17_„ll,a6_^12,15,:° ■ 

- eicosene 




^ ^iJ"^ <ii»"hyl-substituted hepta 

'-^ J "^-eicosene 



17 





O^'^S i2,2l'' ' 
J-5-pentacosene 



examples include; 




CH. 



:-<0) 




CH2CH3 



0^^-21 ,13,20 , '0-^'8,o2'10 



|:Phenyl-bicycl 



°f2,2,iJhept- 



5-methyl-5_^K 



clo- 



^-(ethylphenyi) h- 



?"3 
CH 

CH, 



'^'iJhept-2-ene 
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10 



2 i,atoiS<c^9 




5-(or-naphthyl)-bicyclo- 
l2,2,l]-hept-2-ene, and 



5-(anthracenyl)-bicyclo- 
t2,2,l]-hept-2-ene. 



^•2.3,4.4a.5,8,3a-oc!ahydronaphthalene J ^ ■^■^•='^^-°='3f^y«^^onaphthalene 2-fluofo i A ^ ^ 
2-cyclohexvl-i 4 5a h;J^.,k 2.J-dichlo.'o-i,4,5,5-dimeihann i o i . . ^ / ""°'°-l.'^-5,o-c(imethano 

The cyclo ll2 ""^ ''"^'^ °' combination •^■^■'•'"•^•^'^^-^^'^hyti'onaphmalene. 

" 

£i£!2:Qlefin^ohTOef 

The cyclo-oletin polymer constiluting the sheet or (ilm in .w ■ 

s IB sneet or iiim m this invention is at least one 
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The ring-opened polymers Of copolymers M 

Cher, and ring-opr,ed copiS'oM ^ °'. ' •\5.8-dime.hano-, .BX4a sTsl "cS^^^^^ ""^"^^"^^ P^'" 
cyclo(2.3.,)hep,.2.er,e). ' °' •'■'■'•''"^''^"°-^-2.3.<.<a.5,8.8a.oc ahy^ron^i^^^ ^^^''^ 
Double bonds remain in the cvclo oi.m • ^naphthalenes with norbomene (bi- 



20 
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w 




20 



25 



JO 



ring-opened polymerizati 



on 




r.ng.opened (co)polymers and their hydrogenation products "°' '"'P"*^ P'^P^^lies of the 
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The other cyclo-olefin may usually be employed in a nrnn^rt- . ' ' 
The addition polymers of ethylene with cyS^Zl ar^^H . °' "°' ^0 mole o/o. 

Of formula (I, including formula (ili and '^^ add.tion polymers of ethylene with the cyclo<.e,ins 

erably from 50:50 to 75;25. °' Preferably (rom 40.50 to SS: 15. especially pre' 

The cyclo-olefin/ethylene addition polymors can be nrodnroHK , ' ' 

presence of a catalyst formed from a h drLarbon so^^b^Ta^^^^^^^^^^^ iZ^^^'T "'^'^"^ ^"^^ 
minium compound in a hydrocarbon medium ' ^^nadium compound and a halogsn-containing organoalu 

y ene in the form of recurring units of formula (0. 




(!■) 



wherein R' ,o Ri2 and n are as defined above 

and tJe^-rula^O ^^^^^^^T ^ ^ --er of ethylene 

Of formula ,„ copo.ymerized therewith such that the ptpenTes o 'hfcro;^' ' '^^ '^^ ^V^'o-olefin 

The other alpha-olefin is linear or branched ^xamoZ nUHl "^^,'=°P°'y"^^r ^'^ "ot impaired. 
a.om. such as propylene, t -buteoe, ^-methyl-t-.^eS h enf oclet 7^''^-°^^'"^ ^-"S 3 to 20 carbon 

-i^^^^^^^ .ample, cyclobutene. cyclopentene, cy- 

bonds .emaining unused ,n the addition t""'^ '^^ 

addition pc^y^ers (2) have an intnnsic viscosity Let e;irS;^^'^",37^^^^ '''' ^V^ioolefin/ethylene 
0.01 ,0 10 dl/g. especially 0.05 to 3 dl/g. further preferably 0 Os'o 5 dl/o "'"'"^ ° '° 2° ^"9' P^^'^'^^ty 

These cyclo-olefin polymers are generally amornhouVorw ^' °" P^^'^^ably 0.05 to 5 dl/g ^ 

900d transparency Specifically, these cycloS ^y "e" havrr''"":: ="^°^P^°-' 'herefore have 
pre erably 0 to 10 .ore preferably 0 to 7 es^y^t, ^bTots'o^'''""'"'^ 

Olefin polymers are measured by a differential scanning calor ^ ^ 'oSCl ' ° '° '^"^ '^V^'o- 

These cyclo-olefin polymers are also characterized by havTn ' a SI i ^ ^"^ "^"^"^ "°' °bseived 

softening temperature (TMA). They have a glass .ransitbn templat Je of u? TT" '^"^'"^'"'^ and a high 
C. and a so.temng temperature of usually at least 70 "C. pXabiy 7ot So r '° '""^ ^^""^"^ ^° '° ^^O 

y 10 250 C. especially oq ,o 250 'C. further 
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preferably 90 lo 230 'C. rrost preferably 100 to 200 T Th . 

position temperature o. 350 to 420 'C. mostly 370 to ,00 'c' "'"' 9^"^^^'^ ^^ave a heat decom 

o-usXr^- 

polymers are substar,tially amorphous, they have a haze (ASTM DioS r since the cyclo<,lefin 

more than lO %. (ASTM-OlOOS) of usually not more than 20 % generally not 

I ne film or sheet of the invention is formed from an in'irr^.t ^ 
(1) flexible copolymers of ethylene, another aiohs nipfin . ^ ,u 

v,scosi,y. measure, in decal.n^at . 35 "C, o, aon^.o^^g r^'a ^iS'SI" °' ^^^^ ^ = 

2) amorphous or low-crys.alline alpha-olefin copolymers forr^ed rom '""^^^^^'"^^ °' "O' "i°re than 0 'C, 

transmon temperature of not more than 0 "C ^' •^°alpha-olefins and having a glass 

(3) alpha-olefin/diene copolymers formed from at least two pinh. , 

having a glass transition temperature of not more than O^C "^'^-^'^""^ ^' '^^s' conjugated diene and 

(4) aromatic vinyl hydrocarbon/conjugated diene random o,k, . 

having a glass transition temperatu' e'of no, r^oreThao T -C a^d " ^V^OQenation products thereof 

(5) flexible polymers formed from isobutylene and flPvihio , 

' ' "'""^ isobutylene and conjugated 

(1) Flexible polymers coniaininn „ni.c h..,..^ cvcte-oipfinc 

In the flexible polymers (1) containing units derived from cvrin^i r k 
are generally contained in a proportion of 40 to 93 mole c oTe.P h, " "'"""^ ""''^ ethylene 

^om the alpha-olefin are generally contained ^n a nTon 2 "To moT =° -''^ '^'^'""^ ^^'^ de i d 

Olefin are generally contained in a propoaion of 2^0 loZole l oreferThT ' " ^yclo- 

Unlike the above cyclo-olefin oolvmpr^ .h» n k. Preferably 2 to 1 5 mole %. ^ 

^7130a/l9oo. 272216/19=5. and 252405/19=7. °='U=/1„3. I20=lo/19=o. 115912/1955, 115915/19=5. 



12) Alpha -olfitin cooolvmArc 



propylene/alpha-olefin copolymers ^ ^ copolymers are ethylene/alpha-olefin copolymors and 
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alpha-olelin has 4 or more carbon atoms, the above mole ratio is preferably Irom 50 50 to °5-5 

As the alpha-olelins cons.liuting the propylene/alpha-olefin copolymers, alpha-olefins ha'ving 4 to 20 carbon a-or,. 

are ger,erally used. Specific examples are l-butene. 4.methyl-i.pentene. l-hexene. l-octene. 1-decene and mix ^r^I 

o( these. Alpha-olefins having 4 to 10 carbon atoms are especially preferred 

in the above propylene/alpha-olefin copolymers, the mole ratio of the recurring units derh/ed from prcoylene to the 

recurring units derived from the alpha-olefins is preferably from 50:50 to 95:5 although it may vary depending u.on 

the type of the alpha -olefin. y 



(3) Aloha -olefin/diene cooolvners 



Elhylene/alpha-olefin/diene copolymer rubbers and propylene/alpha-olefin/diene copolymer rubbers are us-h « 
the alpha-olefin diene copolymers (3) used as the flexible polymers. 

Alpha-olefins constituting such copolymer rubbers usually have 3 to 20 carbon atoms (4 to 20 carbon atoms in the 
case of the propylene/alpha-olefin). Examples include propylene. 1 -butene, 1 -pentene. 4-methyl-i -pentene i -h=x=ne 
1 -octene. 1 -decene and mixtures of these. Of these, alpha-olefins having 3 to 10 carbon atoms are especially pr=f=r%d' 

examples of the dienes constituting these copolymer rubbers include aliphatic non-conjugated di^nes s' '-."as 
l,4.hexad,eneJ.6-octadisne. 2-methyl-l.5-hexadiene. S-melhyl-l.S-heptadiene and 7.methyl-l.6-cc;a=iene"vc!ic 
non-conjugated dienes such as cyclohexadiene. dicyclopentadiene, methyltetrahydroindene. 5-vinylnorbcrnene 
=-sthyhdene.2-norbomene. 5-methylene-2-norbomene. 5-isopropylidene.2-norbornene and 6-chloromethyl-5-isc=ro- 
peny .2-norbornene. and2,3.diisopropylidene-5-norbomene. 2-ethylidene.3-isopropylidene-5-norbomene and 2-oro- 
penyl-2.2-norbornadiene. ■ 

In the ethylene/alpha-olefin/diene copolymer rubbers, the mole ratio of the recurring units derived from ethylene 
to the recurring units derived Irom alpha-olefin is preferably from 40:60 to 90:10 in general, although it may vary de- 
pending upon the type of the alpha-olefin. 7 y ^= 

The content o( the recurring units derived from the diene in these copolymer rubbers is usually 1 to 20 mole % 
preferably 2 to 15 mole %. ' ' 

l-i) Aromali c vinyl hvdrocarbon-coniuaaied diene-lvae flexible cooolvmers 

Aromatic vinyl hydrocarbon/conjugated diene random copolymers or block copolymers or hydrogenation pr-^u-ts 
01 these copolymers are used as the aromatic vinyl hydrogen/conjugated diene flexible copolymers used as the fl-x;blo 
pciynners. 

Specific examples incluide styrene/butadiene block copolymer rubber, styrene/buiadiene/slyrene block cooolymor 
rubber, styrene/isoprene block copolymer rubber, styrene/isoprene/styrene block copolymer rubber, hydrogsnated sty- 
rene/buladiene/styrene block copolymer rubber, hydrogenated styrene/isoprene/styrene block cooolymer rubber ar^d 
slyrene/Dutadtene random copolymer rubber. * " * 

In these copolymer rubbers, the mole ratio of the recurring units derived from the aromatic vinyl hydrocarbon to 
the recurring units derived from the conjugated diene is usually from 10:90 to 70:30. The hydrogenated copoly.r.^r 
or Wholly ^°P°ly"ie' ^"bbers obtained by hydrogenating the double bonds remaining in the copolymer rubbers panly 

(5) Flexible polymers or copolymers comorisi ng isobutvlene or isobutvlene and a coniuoaied diene 

_ Specific examples of the flexible polymer or copolymer (5) are polyisobutylene rubber, polyisoprene rubber polyb- 
u.adiene rubber and isobutylene/isoprene copolymer rubber. 

The flexible copolymers (2) to (5) have nearly the same properties as the cyclo^lefin polymers (1) Usually Ih-y 
have an intrinsic viscosity, measured in decalin at 135 »C. of O.Ol to 10 dl/g, preferably 0.03 to 7 dl/g, a glass transition 
ter^perature (Tg) of not more than 0 'C. preferably not more than -10 'C. especially preferably not more than -20 'C 
and a c^stallinity. measured by X-ray diff ractometry, of usually 0 to 1 0 %. preferably 0 to 7 %, and especially preferably 

These flexible polymers (I) to (5) are used after a crosslinked structure is formed in them. They m.ay be blended 
w„h the cyclo-olefin polymer (1). Alternatively, alter they are blended with the cyclo-olefin polymer (1). a crosslinked 
structure may be formed. The cyclo-olefin polymer is generally present in an amount of 5 to 150 parts by weight 
preferably 5 to 100 pans by weight, especially preferably 10 to 30 parts by weight, as the total amount of the flexible 
polymers (1) to (5). per 100 pans by weight of the cyclo<Dlefin addition polymer. By meeting these blending ratio re- 
quirement, polymer alloys having impact strength, rigidity, heat distortion temperature, and hardness in a weli-balanc-d 
combination can be obtained. 

Preferably, the polymer alloys have a mall flow index (MFR under the conditions of ASTM-01235) of 0.1 to lOO. 
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20 



2B 



30 



•30 



So 



a, including a compound having ,„o ^.ZTmlT'"'''''"'''''''^'"--^^^^ 

ihe flexible polymer combined. ^ '"^'S^'' pans by weight ol the cycloolefin resin and 

Va=^ • 
products of the (co)polymers, the cycloolefin/ethylene add^S ""g-opeoed (co)polymers, .he hydrogenation 

Cher polymers described above to forr. the film and sVe^ ^t^e^vTo^n"' °' P°'V-rs'an" th" 

_Additives 

ae ythr,„to mooostearaie, pentaery.hri.ol disteara.e and pemaervL^oM ^'V""" distearate pen- 

I ne cyclo-olefin resin and the other components msv h= ^ !f L ^ polyamide fibers, 

ponents may be simultaneously mixed. "^"'^^ ''^ "^^^-^ ^^'^ods. For example, all ol the com 

The film or sheet ol this invention will further be described below. 

PfOduClinn of ihe shpc, n, tllr^ 

I he unstretched sheet or film may be oi-oaf^i =,c = 

A monoaxially or biaxially stretched Z or s"ee."av b"^'"""^''' °^ 
■emperature above the glass trans.iiion temperature The su 'r:hr.?° ' "'""'"^ ""stretched sheet or film at a 
d sired p^^p^^,^^ ^^^^ ^P^^^^ oTsUe ch nl m v beT' 'T""""^'' by considering 

-^e> ning method a tenter stretching method or an intlaiinn ^.Z" °' ^'"''''y '''"^ "^^'hods such as a roll 

or .a.„g a ,ni=.,„ o, 0.0. ,d s ™. Tne -^41^^ rCl^r =n'~ 
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stretched. In the latter case, the unslretched film or sheet is heated to a temperature higher than the glass transition 
temperature ol the polyblend (orming the sheet or film, preferably 0 to 60 "C. especially preferably 10 to 40 *C higher 
than the glass transition temperature. Then, the heated sheet or film is stretched consecutively in the longitudinal 
direction and the transverse direction, or simultaneously in both directions, for example, at a stretch ratio of 2 to 50 
5 preferably 3 to 30. to give a biaxiaily stretched film or sheet. 

The sheet or film of this invention so obtained has especially superior gas-barrier propery. elongation resistance 
and ease of tearing. The sheet or film of this invention has good transparency and surface properties. The film or sheet 
of this invention further has good heat-sealability 

The sheet or film of this invention also has excellent chemical resistance. When, for example, it is immersed lor 
10 about 24 hours in sulfuric acid, aqueous ammonia, acetone and ethyl acetate, discoloration cracking, deformation, or 
dissolution do not appreciably occur. 

The sheet or film of this invention has excellent properties and is suitable for use as a packaging material, partic- 
ularly for foods. 

Since the sheet or film of this invention is composed of, for example, the cyclo-olefin polymers (1 -a). (1 -b) and (2), 
/s it has excellent gas-barrier property and elongation resistance. When it'are used as a container, a packaging material, 
or as a shielding nriaterial, it can permit sufficient storage of an article lo be packed. 

Furthermore, the sheet or film ol this invention can be easily torn. Therefore, a packing material or a tape produced 
from the sheet or film of the invention can be easily opened or broken by hand. 
The following Examples further illustrate the present invention. 
20 The various properties of the sheet or film of the invention can be measured and evaluated by the following methods: 

(1) Melt flow index ((VIFR) 

Measured in accordance with ASTM-01233 at a predetermined temperature (T'C) under a load of 2.15 kg. 

2S 

[2] Softening temperature (TMA) 

A Thermomechanical Analyzer made by E. I. du Pont de Nemours & Co. was used, and by the heat distortion 
behavior of a sheet having a thickness of t mm. the softening temperature was measured. A quartz needle was placed 
30 on the sheet, and a load of 49 g was applied. The sheet was healed at a rale of 5 'C/min., and the temperature at 
which the needle penetrated to sheet to a depth of 0.635 mm was measured, and defined as TMA. 

(3) Glass transition temperature 

35 Measured by DSC -20 made by SEIKO Electronics Industry Co., Ltd.Tg was measured at a temperature elevating 

rate of 10 *C/min. 

(4) Haze 

•ic Measured in accordance with ASTM-D1003. 

(5) Gloss 

Measured in accordance v/ith ASTM-D523. The angle of incidence was 50V 

-'5 

(5) Tensile test 

From the product obtained in a working example, a Dumbell-shaped test piece was prepared in accordance with 
ASTM type IV. Using this test piece, the tensile test v;as conducted at 23 '*C by the method of ASTM-D533. 

50 

(7) Film impact 

A lest piece having a size of lOOx 100 mm was cutout I rom the shaped article. The impact strength v/as measured 
by a film impact tester miade by Toyo Seiki. The impact head: diameter 1 inch (2.54 cm). 

(3) Tear strength 

Measured by the Elmendort method in accordance with JIS 21702 at 23 'C. 
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(9) Heat-sealability 



Two lest pieces having a size of 1 20 x 1 20 mm. taken from the shaped article obtained in a working example were 
superimposed and heat-sealed by a heal sealer kept at a predetermined temperature under a pressure of 2 kQ/cm2 
for 1 second. The heat-sealed test sample was cut in a rectangular shape with a width of 15 cm and at 23 its 
strength was measured at angle of ISOV The testing speed was 300 mm/min. 



(10) Gas permeability 
Oxygen oas permeability 

Measured by an oxygen gas permeability tester (OX-TRAN 100. made by (Modern Control Co.. Ltd.). 
Carbon dioxide oas permeability 

Measured by using a carbon dioxide gas permeability tester (Mocon Permatranc-I V type, made by Modern Control 

Co., Ltd). 



Comparative Example 1 

20 



Pellets (3.4 kg) of a random copolymer of ethylene and 1 .4.5.6-dimethano-1.2.3,4.4a.5.a.Sa-octahvdronaohtha- 
lene (structure ^ 
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to be referred to (ethylene content measured by i3c-nmR: 62 mote %; MFR measured at 220 35 c/1 0 min - intrinsic 
viscosity measured in decalin at 1 35 «C: 0.47 d!/g: Tf^A: 1 48 X; Tg: 1 37 'C) as a cyclo-olefin copolymer we're mixed 
-0 With 0.6 kg of pellets of ethylene/propylene random copolymer (ethylene content: 80 mole %• Tg* -54 ^^C) as a rubber 
component. The mixture was melt kneaded by a twin-screw extruder (PCIVl 45 made by tkegai Tekko Co Ltd ) as 
cylinder temperature of 220 "C and pellstized to form pellets. 

A sheet having a thickness of 50 micrometers was prepared from the resulting pellets by a tyoe T-die shaping 
method by using an extruder having a cylinder diameter of 30 mm. The properties of the sheet were measured 

The results are shown in Table 1. 



Example 1 



One kilogram of the pellets obtained in Comparative Example 1 were mixed fully with 1 g of Perhexyte 25 Be 
(Nippon Oils and Fats Co.. Ltd.) and 3 g of divinylbenzene. The mixture was reacted in the molten state by a twin- 
screw extruder (cylinder temperature: 230 "C), and pelietized. 

The resulting pellets were formed into a sheet having a thickness of 50 micrometers by the same method as in 
Comparative Example 1, and its properties were measured. The results are shown in Table 1. 



Table 1 



ProperJes 


Comparative Example 1 


Example 1 


Haze (%) 


85 




Gloss (%) 


0.5 




Tensile sirenath fmachine/lransverse) 






Stress at yield (kg/cm^) 


430/350 


500/540 


Stress at break (kg/cm^) 






Elongation at break (%) 


7/20 


24/27 


(Modulus (kg/cm^) 


22/22 


-/. 
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Properties 
Film at impact (kg cm/cm) 
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Table i (conlinuedl 




Claims 



A sheet or a film formed of an intimate mixture of; 

(A) at least one cyclo-olefin polymer selected from rinn rinac^M , 

of formula (I) """^ rmg-opened polymers derived from at least one cyclo-olefin 




(I) 



wherein n is 0 or a positive integer, and each of R' to Ri2 indenpnd.n,, 

an aliphatic, aromatic or alicyclic hydrocarbon group or ,wo o? r9 to Ri fn ' °' 
10 wh.ch they are bonded, a monocyclic or polycyclfc ororo whfrh ^ : ^''^ ^'^-^^ 

or B^. and R. form an alKylidene gLp to^h/r w^h^r rn^r 

an ,ntr,ns.c viscosity (n), measured in decalin at 135'C of 2^0 to 10 If/ h ' Polymerhaving 
70'C; and ^' °' "'^^ '° 1° "^^9 and a softening temperature of at least 

(3) at least one crosslinked polymer selected from ( i ) a fleyihio . . 

olefin, and a cyclo-olefin of formula (1). which eye lo-olef^ mL be hT'''°'"'''''"^ ="°'^er alpha- 

used in component ,A) and which has an intrinsi vlcSr^'as, red IT "I- '"'T ''^ 
and a glass transition temperature of no. more than 0-? 2) amorohnu T " °' ° ^° ^^9- 

ymers formed from at least two alpha-olefins and havinq'a Q,as.Tr=n v alpha-olefin copol- 

(3) alpha-olefin/diene copolymers formed from at Swo aioh '^^^ ^^'r.pers^vre of not more than O'C. 

having a glass transition temperature o, not rior t^a^ o'C " tom.'! " ^ ""'"^^'^^^ ''''' 
d-ene random or block copolymers or hydrogenation produc.sThe eol ha^n .T.' '^f '"^^'.''^"^^""i^ga.ed 
of not more than O'C. and (5) flexible polymers formed ffr^rnicU !? ^ ^ ^'^^ 'emperature 
isobulylene and conjugated dienes. -sobuiylene and flexible copolymers formed from 
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cyclic system. ' ' ^"'^ =°"'^'"'"9 'foni 5 to 20 carbon atoms in ,he 

3. A sheet or film according to claim 1 in which the < 



> cyclo-olefin polymer is derived from 



a cyclo-olefin of formula (II) 




(II) 



whe e,n ,o 3,3 33 ,3,^^^ ^^^.^ ^ 

a halogen or an aliphatic, aromatic or alicyclic hydrocarbon oro o '"^ependently represents hydrogen 

carbon atoms ,0 which they are bonded, a monocle "o po yS^^ °' T '° '^S^'^er with' he 

and R«. or R2s and R^s ^ caLn a oms '^1:^.,' ' °^ 

1 .s 0 or 1 . and m is 0 or a positive integer ° """"^ '^^^ ^'^ ''^"ded. an alkylidene group- and 



A sheet or film according to claim 1 in which the cvrin r.ici 

formula (ll-a) cyclo-olefin polymer is derived from 



a cyclo-olefin ol the lollowing 




(ii-a; 



wherein p Is 0 or an integer of at least 1 and n ann , = n 
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bicycIo[2,2,l ]hept-2-ene derivatives, 

telracyclo(4,4.0. 1 2*5, 1 7.i0].3.cjodecene derivatives, 

hexacyclo[6.6. 1 , i ^ 1 ^o i3,02.7,o9 i41-4.heptadecene derivatives. 

octacyclo[8.8.0. 1 2 9. 1 1 1 1 .i 8 1 1 3.1 6 o3.s 2.1 7).5.^ocosene derivatives, 

pentacyclo[6,6.l, 1^-^027, o9-^"*]-4-hexadecene derivatives, 

heptacyclo-5-eicosene derivatives. 

heptacycIo-5-heneicosene derivatives, 

tricyclo[4,3,0,l2-5].3-decene derivatives, 

tricyclo(4, 3,0.1 2-5]. 3-undecene derivatives. 

pentacyclo(6.5, 1 , 1 3.6 027 qs i 3]-4-penia-decene derivatives, 

peniacyclopentadecadiene derivatives, 

pentacyclo[4,7,0. l2-5,o9-^3.l9 ''2].3.penta-decene derivatives. 

heptacyclo[7,8,0, l ^.s 027. io.i7_on -is^ 1 i2.i5].4.eicosene derivatives, and 

nofiacycto(9.lO,1.1^-7,03.a.o2MO,oi2.2iji3.2o^ 014.19 iis.i8].5.pentacoser^ 

6. A film or sheet according to any one of the preceding claims which is unstretched. or monoaxially or biaxially 
stretched. 

7. A method of preparing a sheet or film which comprises forming a polymer mixture as defined in any one of claims 
1 to 5 into a sheet or film. 

3. A method according to claim 7 which includes the additional steps of healing the sheet or film to a temperature 
above the glass transition temperature of the polymer and stretching the heated sheet or film. 



Patentanspruche 

1. Foiie Oder Film aus einem innigen Gemisch aus 

(A) mindestens einem Cycloolefin-Polymer, ausgewahit aus ring-geoffneten Polymeren, abgeleitet von min- 
destens einem Cycloolefin der Forme! (I) 




in der n 0 oder eine positive ganze Zahl ist und jedes bis Ri2 unabhangig Wasserstoff, Halogen Oder eine 
aliphatische, aromatische oder alicyclische Kohlenv/asserstoffgruppe bedeulet oder zwei der Reste R^ bis 
R12 zusammen mit den Kohlenstoftatomen. an die sie gebunden sind, eine monocyclische oder polycyclische 
Gruppe bilden. die eine Doppelbindung enthalten kann, oder R9 und R^o oder R^^ und R12 zusammen mit den 
Kohlensioffatomen, an die sie gebunden sind, eine Atkylidengruppe bilden; 

ring-geoffneten Copolymeren, die abgeleitet sind von den Cycloolefinen der Formel (1). hydrierten Produkten der 
Polymere oder Copolymere und Additionspotymere der Cycloolefine der Formel (i) mit Ethylen, wobei das Cycloo- 
lefinpolymer eine Grundviskositai(nl, gemessen in Decalin bet 135*'C. von 0.01 bis lOdl/g und eine En^/eichungs- 
temperatur von mindestens 70'C besitzt und 
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(B) mindeslens einem vern«t2ten Polymer aus 

se.n ann wie/a.s das in der Komponeo.e ,A, veTeni L ct ^« 9'^"=^^ ein anderes 
D ca„n be, ,35'C. von 0,01 bis 10 di/g und eine Glas L^oan^ T gemessen in 

(2 amorphen oder gering kristallinen aOlefin-Cop^eS ofhtH^ "^^'^ besitzt. 

m einer Glasubergangstemperatur von nich. mehr als O'C Tsi TZf T "'""'"''"^ ""^ 
destens zwei a-Olefinen und mindes.ens einem koniuqienln "^''''"/'^'^"•Copo'ymeren, gebildet aus min- 
n.ch, mehr als O'C, (4) sta.is.ischen oder Slock-CopornS^en" n °'^^"b«^9^"9^'^'"Pera.ur von 

)ug,enem Dien oder hydrienen Produkten davon mi. Se ' Vinylkohlen-wassersiod/kon- 

und (5) flexiblen Polymeren. gebilde. aus Isobutylen uTd iexib!on r^'^P'*'"'''^"''^ "^^^^ ^'^ O'C 

konjugienen Dienen. ■ • ^ ^" "^'"'"e" Copoiymeren, gebildet aus Isobulylen und 

Folie Oder Film nach Anspruch 1, wobei in Formel (I) jedes m h'c d,2 
C.-Cso-Alkyl-grupps, eine Hexylgruppe oder eine gegebenen'alllM ""^'"'^"9''9 ^'"6 lineare oder verzweigte 
weder R9 oder Rio ,,sammen mi. en.weder R^' oder^RU ,,'"''1' S'""'^? Phenylgruppe bedeu.e. oder em- 
e,ne monocyclische oder polycyclische Kohlenwassers.oCooe bildin" r^"' S^"""-^^" ^-^^ 

C,-Cs-Alkylgruppe und en.hal.end 5 bis 20 Kohlens.oaa.oml in ij'rciis^^^^^^^^^ 
3. Folie Oder Film nach Anspruch 1 wobei dj.« rwri^^i.r 

1 . das cycloolef,npclymer abgelei.e, is, von einem CyCoole.in der Forme, (II, 



2. 




45 



(II) 



„oP.„.c.,«„p„,„,„,, „„„ ^^^^^^^^^^^^ 



50 
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(Il-a) 



wobei p 0 Oder eine ganze Zahl von mindestens 1 ist und q unri r n i o r,, ... , 
Anspruch 1 . 2 Oder 3 definien sind. jedes R31 und R3 unabhanoin wl ^ ' ""^ 

aliphatische Kohlenwassers.offgruppe oder ei e aromaUsche ko^^^ " '^""''^^^"PP^' ^'"^ 

gendeiner der Reste R", Ri2 R3.Tnd R32 an das ben^^hh/. ''f '7^^"«^^'°«9^"PPs bedeulet und wobei ir- 
A..yleng.ppe mi, 1 bis 3 Kohlens.oTa.len gebunden S^^^ Koh,ens,o«a,orr, en.weder direk, oder Ober eine 

S. Pol. Ode. Pi,, nach eine. de. AnsprOcbe , bis 4, wobei das CyclCefln der Porme, (.,, (,„ oder (i.-a) ausgew.., 

Bicyclo[2.2.l]hept-2-en-Derivaten, 

Tetracyclo[4,4.0.l2-5i7.iO].3.c-odecen-Derlvaien 

Hexacyclo[6,6,1.l3.6,iio.,3,o27.o9.i4j.^.hep,adec:en.Derivaten 

Oc,ycyclo(3,3.0.l2.9.i4.7i„.,6,i,3.,s.o3,8.o-2..7,.5^ocosen.Derivaien 

Pen,acyclo(5,6.1,l3.6,0",09.i4,.4.hexadecen.Oeriva,en. 

Heptacyclo-5-eicosen-Derivalen, 

Heptacyclo-5-heneicosen-Derivaten, 
Tricyclo[4, 3.0, 1 2Sj.3-decen-Derivaien. 
Trlcyclo(4,3,0,l2-5].3.undecen-Deriva;en 

Peniacyclo(6,5,1.l3.6o2.7.o9.,3j4.penta.decen-Derivaten 

Pentacyclopentadecadien-Derivaien 

Pen.acyclo(4,7.0.l2S,oe.'3ic,2j.3.pg^,g.^^^^^_^^^.^^^^^ 

Hep,acyclo(7,3,Oj3.6o2.7i,o.,7.oiUo,,2.,5j.4.eicosen.Deriva,en und 
Nonacyclo[9j0.l,l^.7.o3A02.o,o>2.,^,u.20,o...,9 i,s.e).5.p3,,3,„33„.0^,^3,^^ 

S. ,;;-^-^°'--beiner.dervorangehendenAnsprCche,dienicb.gesUec.oder,n^^^^^ 

7. Veriahren zur Herslellung einer Folie oder eines Films umfscreonH c ■ ^ 

einem der Anspruche 1 b,s 5 zu einer Polie oder elrlem P°'y--9^-'^=:hes nach 

8. Veriahren nach Anspruch 7. umlassend die zusaizliche Siufe des Frhitronc ho, c^.- ^ . ^ 
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Revendicalions 



1 . Feuilie ou film forme par un melange inlime de : 

(A) au moins un polymere de cyclo-olefine choisi 



, , ^ p^.^.Hc.e ue cycio-oienne choisi parmi des nniv/m^^r^. 

derives d'au moins une cycio-oiefine de lormule (I) P^'V^eres obtenus par ouverlure de cycl, 



es et 




(I) 



dans laquelle n vaui 0 ou un nombre entier oosiiif oi ^k,^ ^ 
men, un a.o.e .hyd.g.ne. un ato^T^dS te ^^^^^^^^^^^^^^^ 

al.pha,ique : ou deux des symboles R9 a R'2 formen. enslh ! hydrocarbone alicyclique. aromatique ou 
relies, un groupe monocyclique ou polycyclique oui Deu^.nn !' !f ^^^^^^l^ lis sont 

des copolymeres obienus oar ouvenure de cvcies et dP • • 

drogeoatlon desdits polymeres ou copolymeres e, des prm^^eVd'jHHT""!' ^^'^y 
elhy^ne, .edit polymere de cyclo-olefine presen.an, une vTscoJ^^^ " cyclo-olefines de formule (I) avec 

13=' C. valan. .e 0.01 . ,o d.g e, une .enp.ra.ure ^^::rZ:::Z:^:^T '^"""^ ' 

(B) au moins un polymere reticule choisi parmi (i ) un coor,iwrr,i.r= 

define, et une cyclo-oleLne de lormule (l' laque le cycSn. T "'"P^^"^"' ''^'^ylene. une autre a- 
olefine ulilisee dans le composan, (A) e oui a unl v^^l ? "'^"''^''-'^ °" ^'"^^^"'6 la cyclo- 

valan, de 0.01 a ,0 dl/g. e. une temp^ a u e ransi.Ln vt'"''"^"'' "'^"'^ '^^"^ ^"^''"^ ^ ^ 35- C. 
define amorphes ou laiblemen, crfs.al.ins l^rrl/s " J 'Z^ T °° "P^'V--" cfalphai 

temperature de transition vitreuse d'au plus 0' C (31 dTl , alpha^lelines et presentani une 

moins deux alpha-olef.nes e, d'au moins un diene con ' u*^" '.?'"' formes a panir d'au 

•reuse d'au plus 0' C. (4) des copolymeres s^uenSs ou s i.fj,'''"":' •^"^P^^^'"^^ ^« '^^"sition vi- 
diene conjugue ou leurs produits d'hydrogenation preseman, . hydrocarbure vinylique aromatique/ 

0 C e, (5, des polymeres souples forme's , pa^ir'Sm ^1"? ^"""^ '''' 

d isobutylene et de dienes conjugues. ^oouiyiene et des copolymeres souples formes S partir 

Feuilie ou film conlor.Tie a la revendicationi. dans leoueldPn^io, , , 

represente independammen, un groupe alkyle lineaire ou rarS«i7jn r r ' '^'^'^'^ ^ 
phenyle eventuellement substilue ; ou R9 ou R'O avec Rii ms , ' cyclohexyle. ou un groupe 
auxquels ils son. rehes. un groupe hydrocarbons polycyclique ou mTnT T"'"""' 

groupe alkyle en C, -C^ et componant de 5 a 20 aiories q- ca^onrn ^ ^"b^titue par un 

umes OS carbone dans la structure cyclique. 

Feuilie ou film conlorme a la revendication 1 dans leouoi , • 

olefine de lormule (II) : P°ly^ere de cyclo-olefine est derive d'une cyclo- 
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(11) 



dans laquelle les symboles Ri a sont t^ls Que defink H=>nc 

alomes de carbone auxquels ils sont relies, un groupe monocvcSu. nn . , , ^"semble, avec les 

liaison : ou R^^ e, R24 ou R2S e, r2S ,or,T,en, ensen,b,e avec es a.on^e TrV"" ""^ ^""'"^ 

groupe alkylidene : e. 1 vau, 0 ou 1 , e, n, vau. 0 ou un nombre en'er posim " 

Feuille ou film conforme a la revendication 1. dans leouel le ooiumom h , , 

define repondant a la (ormule suivanie (ll-a) : ^ ^ cyclo-olefine est derive d'une cyclo- 




(Il-a) 



independamment un atome d'hydrogene un atome d hat'oLn. ' " ^ represente 

Phatique ou un groupe hydrocaLnfaroma.i e et da^s^^^^ '""^^ '^/^-arbone ali- 

e. es, relie a Tatome de carbone adjacentsoi, d e .Tr^ n^soi ' Ti^n^! ^^^^^^^^ 

ponant de 1 a 3 atomes de carbone. mtermediaire d'un groupe alkylene com- 

Feuille ou film conforme a Tune quelconque des revendication^ 1 i ^ w 

(11) ou (ll-a) est choisie parmi les 'evendications 1 a 4. dans lequel la cycloolefine de formule (I). 

derives de bicyclo(2.2.l]hept-2-ene. 

derives de tetracyclo[4,4.0.l2Si7.iO].3.tjodecene 

derrves d'hexacyclo[5. 6, 1. p.e.i.o.n, 02 '.09.'«1.4.hepladecene 
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derives d'ociacyclo{8. 8,0. 1^9^47 i,3.,6 03.8 0.^17,.^ 

dern/es de pentacyclo[6, 6. 1. i3.s, qz.i og.iz,. J-^-docosene. 

derives tfheptacyclo-5-eicosene ' ^ ^ ^^''^^^""e- 

derwes d'heptacyclo-5-heneicosene 

derives de lricyclo[4. 3, 0. 1 ^-^y^-ti^chnB 

derives de tricyclo[4. 3, 0, l2-5j.3.undecene 

derives de pentacyclopentadecadiene 

derives de pentacyclo(6, 5. 1. i3.s, QZ.i Qg.n,. .. . 

derives de pentacyclopentadecadiene ^ ''"P^^'s-decene, 

derives de pentacyclo(4, 7, 0, i2 s ns-n is i2i , „ . ^ . 

derives d'hep.acyclo(7. 8.0. ,3.6^2.7 i;oi7 ^i^r^zIlT"' 

derives de nonacycio(9, 10. 1, i4.7, o3,8 oa.io 012.21 iiai'^oM" :,!,!! 

Feuille ou film conforme k I'une quelconaue des nro^^w . 

^ un etirage monoaxial ou biaxial. ' revendications qui n'est pas e.ire. ou qui est soumis 

Precede de preparation d'une feuille ou d'un film n„i 

ProeSde conlorm. a la ,„=„toiion 7 q„i en-ioo, ,,, „.„... , , 
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